) Fahrbach, 1999] . Mostly Aanderaa recording current meters were deployed, along with few acoustic current meters from EG&G and FSI three-dimensional acoustic current meters. The thermistors of the Aanderaa and the FSI instruments were calibrated by the manufacturer before and after the mooring period. Since the accuracy of the CTD sensors is an order of magnitude better than that of the moored instruments, the records of the moored instruments were corrected with a constant offset to match the CTD profiles at the times of deployment and recovery of the instruments. The accuracy of the current meters is achieved through maintenance by the manufacturer. It is given as +1 cm/s for the Aanderaa and +0. a Data shown present the cruise code, the month and year of the observations, the station number of the CTD profile which was used to determine the layer thickness at mooring 207, the properties and location of the temperature minimum which was not always located at mooring 207, the mean potential temperature of the plume, the cross-section area of the plume derived from the CTD data, Table 3 . In total, the current meter records cover a time period of about 8.5 years. However, they are inten'upted by three gaps of 57 to 461 days, duration during periods when the mooring array was not complete in late 1990 to early 1991, late 1992 to early 1993, and early 1995 to early 1996. During the deployment periods, data are missing at a few locations due to failure of instruments or a missing mooring (Table 1) 
Bottom Water Outflow and Its Variations
Time series of the volume transport in the bottom water plume were calculated by multiplying the plume cross-section area occupied by Weddell Sea Bottom Water and the interpolated current velocity within the plume. In a first step, time series of daily mean velocity in the plume area were estimated by averaging the daily current fields over the corresponding trapezium areas. The time series of mean plume velocity was combined with the daily values of plume cross-section area to calculate the bottom water volume transport (Figure 9 ). Since the distances between the instruments were greater than the baroclinic Rossby radius of deformation (between 5 km and 10 km), mesoscale structures were not resolved, and the validity of the time series is restricted to timescales longer than those of mesoscale perturbations. Therefore the time series were low-pass filtered with a 21-day running mean filter.
The outflow of bottom water fluctuates significantly on monthly, seasonal, and interannual timescales (Figure 9 ), ranging from-0.5 to +3.4 Sv, with an average value of 1.3_+0.4 Sv, based on the low-pass filtered data. Here we will focus on the seasonal and interannual variations in bottom water transport. To obtain information about the interannual variability, the time series were split into annual periods from which the annual means were computed (Table 4) .
Seasonal Variability
The annual cycle was determined from the 1-year-long lowpass filtered times series. First, the trend and the mean of each annual time series were removed, and then, monthly means were calculated. Finally, the monthly means of the same month from all years of which records exist were averaged (Figure 10 forcing would lead to a shrinking plume area, that is, an anticorrelation between plume velocity and cross-section area.
However, an increase in bottom water formation could lead to an increase either in plume cross-section area or in plume velocity, or both.
During the annual cycle the large-scale forcing of the current system plays a significant role. The plume velocity increases in early winter simultaneously with the currents at the same position at 250 m depth (Figures 10c and 10e) . Both are in phase with the wind velocity perpendicular to the transect (Figure 10f) . The current velocities in the Antarctic Coastal Current in the southeastern Weddell Sea follow a similar wind-induced annual cycle with a maximum in early winter . This suggests that the large-scale wind-induced circulation plays an important role in determining the bottom water velocities due to a barotropic velocity component which reaches a maximum in The bottom water is coldest and occupies the largest crosssection area in winter (Figure 11) . Then, the vertical temperature difference in relation to the less variable interior ocean is largest, and a stronger horizontal gradient builds up, which in the framework of geostrophy is consistent with the intensification of the current toward the bottom. Since no salinity time series exist and the O/S-relationship in the plume is not constant (Table 2) , we are not able to derive time series of horizontal density gradients, and consequently our arguments must remain qualitative. However, the consistent annual cycles of bottom water transport, plume velocity, plume cross-section area, velocity in the water column above the plume, and wind across the transect (Figure 10) Table 5 . Whereas the plume cross-section area increased by 13% of the mean and the currents by 34%, the resulting transport,_ increased only by 23%. Since the current variability is larger than that of the transport, a significant part of the plume cross-section area variability must occur to adjust the transport to the formation rate.
Summary and Conclusions
In spite of significant improvement of our database, the estimate of bottom water outflow in the northwestern Weddell Sea still suffers large uncertainties. The bottom water plume area can be determined accurately (2%) only by using the data along the five CTD transects. To obtain time series, approximations have to be made which may be subject to significant errors. A comparison of the present estimate with previous calculations [Fahrbach et al., 1995] a Data shown present the average, the standard deviation, the confidence limit of the mean, the range, the relative [1998]. Ventilation consists of gas exchange with the atmosphere, which requires more time than heat and freshwater exchange. Therefore the degree of saturation of the newly formed water mass has to be taken into account. Consequently, methods based on the concentration of dissolved gases yield other formation rates than our transport measurements.
Even allowing for these discrepancies, there is a clear contradiction between our estimate and the rates required to explain ventilation rates of the deep global ocean [Broecker et al., 1998 [Broecker et al., , 1999 [1999].
